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(57) Abstract: A high strength steel pipe having 
a strength higher than that of API X65 grade, 
which has a chemical composition, in mass %: 
C: 0.02 to 0.08 %, Si: 0.01 to 0.5 %, Mn: 0.5 
to 1.8 %, P: 0.01 % or less, S: 0.002 % or less, 
Al: 0.01 to 0.07 %, Ti: 0.005 to 0.04 %, Mo: 
0.05 to 0.50 %, at least on element selected from 
between Nb: 0.005 to 0.05 and V: 0.005 to 0.10 
%, and balance: Fe, and a structure wherein 
a ferrite phase accounts for 90 vol % or more, 
and a composite carbide containing at least one 
element selected from among Ti, Mo, and Nb, 
V is deposited in the ferrite phase. The high 
strength steel pipe is excellent in the resistance 
to HIC and the toughness after welding, and also 
can be produced with stability at a low cost 
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(57) gft: 

*369i«, nn&)\Z. 3?S*T\ C : 0.02-0. 08 S. Si : 0.01-0.5 8!, Mn : 0.5- 
1.8 X, P : 0.01 %Skf. S : 0.002 %STF, Al : 0.01-0.07 *, Ti : 0.005-0.04 X, 
Mo : 0.05-0.50 Xi:* No : 0.005-0. 05 X<h V : 0.005-0.10 *0+tf»satfttfe^ 
fc<£t> 1 *J:tf»»Fert>&&D, 7x7^ hMW90%PJ 

±T&9. *07i7-f hffi + fc Ti. Mo. No, V 0)+fr<oMttnft'J>tl; 

<thi mo7tmz$ts&&m{tm<mLT^% api X65 ^-fjeui©^ 
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m m m 

*»Wt4,7-f>/Wyt:fli^6n* API X65 ?l'-}z&±<D%mZG'f%m 

m&. ®&> Sftttotefc, fflictt*»lh&aj*Aftintt «scctt) &£©v>fe 
a^in-rsni:t«fct), £W©MnS©«»MU )fc£&*#/h£<fcs$8:iffl 

MH861-60866^&?ft, #fflPE61-165207^&#B£te> flWrbSV*7G* (C Mn, P 

(Dim. z?7i]ummm-r:<Di%mmw, rmnwEtt+rvtamtomu 

mZnx^Zo ftM¥5-95755^$g, #H¥5-271766*&$L #§fl¥7-l 73536-^ 
«S*IK:Caft»aiIbT^ft«©»IIMWffll*ffVi, fiC, ffiMn{biC«fc D 
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api m?u-\!M±®mm*%t%mmm7fi2nT^z>o mcm<z\nz(D 
■%mt, vi-rnfe *<bm$T \z&m btcmc<Dp]±mx$> s. 
b^b^a*^ api mtfu-v&±<D&m&ti? zmmTfe. mm^^w. 

ti, \zmm LmmzmpL, mm^mm^os. ? uwmzw& bfcHic& 
^mmcmzmnrciih&imtLT, ^m^i-iwm^mzfe, 7x7-fm 

B861-227129-5&#8, toW¥7-70697#&3ifcW:, 7x7-f hffi©l»CLTf 
SCCtt^WHICtt£8fc#U Mo^>Tift»JnLTftfl2«©«fffl!lt4b*f!lfflUfc*3S« 

b**bfc**£, #HT7-216500^^fcE«OiM^©5^a»«tt, 7*P 

^CtM hffijfc&fcS. Sfc, StMnS&ilb<«9iabT, Ca®S£&^£bT 
Vi*fc«>«JS3Xh3&«*Vi. 4$HBa61-227129#&SL WW^7-70697^«lcC 

«»T<£V>**, B£g)W£K ^(Dfctb, #H0S61-227129^&«fce«©«rett, 

WW¥7-7O697#fcB*0*"C«, Ti»!bT^mDI$©TiC<D^ffi!i£{b£ 
fiJ/BbTffiSft&fbbWS**, TiCttMOI^OfiftOWSS^TJfi^^bS 
<> ££bTii5&§Hfc;&jiJ5fcT?SfcV*. ^a©Ti^flnfc<fc9£j£bfcS&&gfls£ 
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£©@ftte, SfeJtWfc* C : 0.02-0.08 %, Si : 0.01-0.5 X, Mn : 

0.5-1.8 X, P : 0.01 %£KT. S : 0.002 XETF, Al : 0.01-0.07 X, Ti : 0.005- 
0.04 X, Mo : 0.05-0.50 %t* Nb : 0. 005-0. 05 %t\ : 0. 005-0. 10 X© 
nfc*>fc< £t>lffl©7U^ ££^£&Fefr£&D> 7x7< hffi©#^W90 
%EU:*C*»5, floWC^x^ MB+fcTI, Mo, £«fctffflK V©4«#>SjItfn 
<hfeim©7S*^W^«^tfttibTV^API X65^W-KEU:© 

ffi&gtH t «k o £ n * o 

£©iS3a£«#«, ±EUfc^tafi!6***r**^9y*1000-1250 
"C ©fgffl £M"f * IS £ , $I7> 7 7 * Ar 3£ffi££U ©{±±S^T»1JEM b 

fc£B«£550-700 t©ii«5ilt, *MJt&tt&*«**nffc:j«#?"*l 

Elite, Ti*t^^;Hf-*IS»»*tOHIft*S"fH"e**. 
05fciu »l#jinJ»S«K:«fc*J»iflS©-^J&*'r0T?**. 



WO 03/006699 



PCT/JP02/07102 



4 

2) . Mo^mm*Tmimzwi&'tz>7tmr&K>. uo^iiCQtfmz&vM* 

?^ yffiWztiilhtZ>mikmt, (Mo, Ti)CT^$tl, (Mo, Ti) tOttfmZVA 

3) . MoiTi^Wr^lS^WtC^^T, TiO^*##<&3<*:j&M© 

ty<n*fr%mtntc\m<n%m*m^, mo, tl Nb&j;tf/££&v£^7 fc ci& 

4) . ±IH©5^0ffi^(Ccbf9, API X65^l/- F^U©^^^ NACE 
Standard TM-02-84^ iSHICM^(C^^T#jn^^b^^ffitHIC#tt(DMSL^ 
*imtt£Z>o mzm X7O^l/-h*^±OS!^t:<i:ii&HICtt0Mi«, ^fBBfc 

*%w\%, z.?Ltc%i&\zm-3%'rtt>nrch<DT\ wz&fcft^mgM&tt 

#0.02 K^TteAPI X65^-K^±<D&^t#£ft?\ 0.08 

mm^mmwm&zgikz^Zo ^nn>^, ca«o. 02-0. os %t-?% a 
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HICtt**8W0tttt*$Wb3«. ZtVbX* CM&0.02-0.08 %£t%. 
.Si: Site, *®Kfc©fc«>fc&5fc7C*Ta3. -tCfcW.Ol X* 

tf>&, Si*»0.01-0.5 

X*^T«^(D?i^+^T^<, 1.8 XSj@^St»Stt^»HICtt^tr*. 

^E-n^A, Mn*Ji0.5-1.8 X<fcf£. 
P:Ptt, »&tt£itHICtt&#fc$tt*7G*TaSfc«>» 0.01 %UTt?2> a 
S : H+k:*ViTltoS^«E*ia:D»HICtt**flSS«*fc», 0.002 X& 

&<, 0.07 %*m&ztM<Dft&m&fcTVTMmm&'£<kir%o *n«>*., 

Al*te0.01-0.07 

Ti : Titt, *5fi?8K:*ViTaS&7C*T»*. ^-©*£0.005 X£U:fc?**£» 

l\Z^?£?\Z, 0.04 X£jg*3£v^;VH-M^M.Ste-20 "CeSTL, U 
tttf&fb'tS. ^-n^A, TiftteO. 005-0. 04 %£TZ. ££>{C0.02 mTtc-rs 

£0.005-0.02 Xt-rSEitfffSUV*. 

Mo: ±aibfe«k5i;, MottTitRI«K:*5fiWlC*V>TaRfe7C*T?**. 
©4^0.05 ^±Ct5t»»Wl:/V7'f h^!WJb> Tit 
©l^fc*fclfcfc**»J«bT, •!©*!Me i fb*{©t*r*. 0.50 X£jS 

v*-?)v?->im hft^©Mffi*«»j5j5^niiflictt*J*ft-r*. 

^ft®*., MoiteO. 05-0. 50 %<h1"?»o 
Nb: Nbtt, MOMft^J; D»^[S]±^-&> Ti$3«ktfMoi:#fc: : j£'&&ft; 

*s»j£U K9i*fl:fc*#-r*. i^u *■©*#(). 005 x*iirm*©2&* 

0.05 X£jB«fc*8»©Wtt#*ftrr*. **l«>*- Nb*tt0.005- 

0.05 
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v: yh:, Mtmmzii&&mot&\z%L&mm*&j&L, m&&it\z^ 
-r-So b^u ^0*^0.005 x*^T^o^m^<, o.i %zmz.z>tm& 

ZWm&tf'igik-T&o ^n^X. Nb*&0. 005-0. 1 

fcfc, Mo<hTi£^TbfclO nm*$tM£j^«©«&> iS5S^b^^ff# 
02^ 0.05C-0. l5Si-l.26Mn-O.llMo-O.Ol8Ti-O.O39Nb-O.O48V0l&#£*1~ ; 5> 

m^m^xmm^u j tx (iws: 65ot:) TS^b£#fg0;§£M<7)^nMi$ 

«I&T£& 0 Xt>;V=?-^MXl^3tS (EDX) CJ:-pTWmtlCD^ 

W£, Mo(Dftt>Q\Z&Z>^mot-mz, (W/2+Mo) #0. 05-0. 50 %t 
5, fcfc, (W/2+Mo) #0.50 Zt ^f-i h^)^>^ hU£(Dl£ 

3fe#$n?)c b^U ^CDM^0.0005 %^mX'\t^:<Dmm^^X^<, 0.0040 
«^X.^^»CDm^€rjgT$-B-T»HIC'l4^^$i±^©T, Ca*te0. 0005- 
0.0040 %f?Z> a 

Cu.: Cute, ®&0&Wtim®±mz%®-?3i7t%'T!$> : htf> 0.5*£jS;LT§s 
JPT5<h^W^bt-§. ^n*$;L Cu*«0.5 mTttS. 
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JPf *£BHICtfe0«fiTr*. JttlVZ.* Ni*&0.5 XOT^-TS. 
Cr: Crtt, Mtmmzm^it\Z^U7tm^^ 0. 5 X*jBAT*ftrf 

IS* St\ TiB©5£ (1) aT?«te$n5CeqftlW*-r*i:#» 

«5©«ltt*<«J;DaS:af$n*. API X65£fW-KT?ttCeqfc0.30 XJ^T, API 

170^1/- HTTttCeqfcO. 32 XETF, API X80^1x- HTTttCeaftO. 34 xeCF£"TS 

Ceq = C + Mn/6 + (Cu+Ni)/12 + (Cr+Mo+V)/5 -(1) 
SSfc, T 13 CDS: (2) TfSt)$n5RS0.5-3.0fr«t, IWt^c^TiiO 

R = (C/12) / [(Mo/96) + (Ti/48) + (Nb/93) + (V/51) + (W/184)] -(2) 

±fBUfc$#&/&£WT5fflX 7 1000-1 250 rcDifcHKlMU Ar3« 
jft£U:0ft±»«T?*WaiJBE»IU, 2 tVsEU©i^3§n?#2JIUT550-700 t© 

X7^©UnHift«tt. 1000 TC**Tttttft;«oH#*q:-MJ-T^fi 
&3*§ea*»&n-$\ 1250 X:*mZ-Z>t®&&£ikTZtctb, 1000-1250 VtT 

So 

0»HICtttf*£ftrr<5&«>, Ar3«IB£EJU©tt±iOn?fT'3. fcfc. «©a* 
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2 x:/su±oife®mmrn<m?z>>&gtf&z>. not*, itimjm&ifi 

dcD55o-7oo xKDmmrmi&zjjmt, mmfamfms.Mz&r)mwmttr& 

pspim^m 5 ;wc £ 0 m^mur % zmfczmmt s 550-700 °c<d 
^mxm^i\t>x>\z, 2 T7sm-to?p^it^T6oo-7oo x:omm\zi^mwj>u 

<thteO -C^TO.l t/s^TOMS«t§A\ 550-700 ^©fgfflfc 
#£PMl3 £550-700 t:©$gfflT3 min.^i^jf-r^Ma^fra^^So 

0.1 t:/s^TcD^iUM^T^1-^^<!:tT^ il^*l<at^t 
iZ&TZ^ZZ: tt£<, 550-700 t:co$£HT3 min.^±^&T£MS££;^'l£ 

m.m.=7^y\\z\t, ±m^rmzt>rz-DX, mmBmmz, tm^nmm^ 

smmnz^mm2\zmm^nrzWi, mm2mnm^mmm^z^^i^mn, m 
BmmmwHzkiommwisnzo -zlt, mmu, fcyhu^y-Mz&vM 

muz, mmmmmmz^^MM(D-m^r a 
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S#IT&3. ftffififttf (Tmax) #700 "Ci^&VU^I:, ^^c#M^^ 
(Train) 550 X:Mmtt£t>fe^&?\Z, ^2jni^ffi#*> • ^7$tl, h-* 
;i/T3 Bin. &±550-700 t;Of6fflt^Stl*. ^iP^T^McDgSi^ 

8H6-bfe*H£IP!#Sfflt^T^ft508.0 mm, ffJ¥l2.7 mm©«M$^No. l-29*«jfi 
^914.4 mm, W19.1 mnufcJ;I#l>&1219.2 mm, W»25.4 mmOUOEflflffNo. 30- 

&3©U0E8MSffc:fcJU it^T-^T-^^gtcfcoT^-A^^ffofcm, 1.2 

3t^as««, HiifW (tem) iz&vmmLtc, 
timta®mmtx*)W-&iMxm&wi& cede £j;D##Tbfc. 

±®«PM§ffctAPI X65^U-F©£»£, 3llg&&59OMPaSJU0*Mr«API 
-H©&*fc» §l3g££^8OMPa&±0ftW*API X80^W- HCftttftfltJif* 

»HICtt, Mii (HAZWtt) £&!l£bfc. WHICttte, NACE 
Standard TM-02-84fc*Pi;fegSiNfP^96I^KOHICtttt&ffV^ Sdft#f&©Sftfc 

v-AMeTO^ Ji#ft£D2 mm V/ y ^S/^eHMfctf-SSKflfct'T, &MM 
&mM (vTrs) ^zi^Ufc. dCDi#, Jv^\t. |Slfl-29TttWl^'L4 
«HW30-35Tttt/2 (tWd) ttfllO#>H« (ka-y3>7-f» CIS 
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fcBMkVBififtWtlsTKIt. Ti^**^0. 005-0. 02 X*StT**B, C, F, I$S£ffl 
l>fc»f3, 4, 5, 10, 11, 12, 17, 18tt£&fc&#&HAZttttSSLfc. 
CM£Mo, Ti, Nb, V, WO^S©Jt*«0.7-2.0©ttffl*Tf»SA-G«*fflVifcjHfP 
1-15&, H, I*SfflV>fc«P!*16-l-8J:OJ«!ft*7?*ofc. 

^-C^5fcJ5IWSlWl:7i7-f h«<, Ti, Mo£J:r/Nb£VcD'>&< 

0j^H^T^^fefe, &ftfcK Hictt»T«in^i;*, haz® 

ftWfflii^fisniTfcaB^ftVi. «H£26T?fct, ri^m^t€rab\z, mm 
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7x7<h*gT£D, Ti, Uo&&ZM\>tV<D')>-&.< £feliBfrgrtrtfcfctf*10 nm* 
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5. Sfc, »H$:te3 min. ^±550-700 < C«j#T^fcJ6Wf ofc 

-€-LT, SafiWltIeiI«l{w» ^914.4 mm, ffffl9.1 mm43eklA219. 2 mm, § 
JV25.4 imtiDUOBMVNo. 36-51 £MU 5^nm 3l!*9*Jt » 

*»HflT?**iMf 36-43 W\ ^rnfcflfl&fl&WOO MPa^±T, tf^WHIC 
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m * <d n m 

1. %M.mz, MMT\ C: 0.02-0. 08 %, Si : 0.01-0.5 %, Mn : 0.5-1.8 X, P: 
0.01 %STF, S : 0.002 X£TF> Al : 0.01-0.07 %, Ti : 0.005-0.04 % s Mo : 0.05- 
0.50 %ts Nb : 0.005-0.05 85 tV : 0.005-0. 10 X0+3&>S»W!nfc4>fc:< thlM 

ofl&iB^x^f hffl'PfcTK Mo, 43J:tfNb, V04>*>&»#tlfc4>fc< <h <bl«© 
7C*&^tr*^Rft»3a*WtHtTV»SAPI X65^k- ra±©ffi3&gilMr. 

2. Ti : 0.005-0. 02 %*jRT?&*tt3fc©l&H 1 ©API X65^U — FEILt©iKlft**H 

3. ^StWJC, HftKT, C : 0. 02-0. 08 %, Si : 0. 01-0. 5 X, Mn : 0. 5-1. 8 X, P : 
0.01 %UT> S : 0.002 Al : 0.01-0. 07 %, Ti : 0. 005-0. 04 %t, Nb- : 
0. 005-0.05 %tV: 0. 005-0. 10 %(D$frt>M\£nf£'PtZ< £fcia©7G*£, (1/2 
+ Mo): 0. 05-0. 50 X£SSJ£"r5tf, Mo (fcfcU Mo#0 XO« -&fc^tT. h 

-fhffi^KTi, W, Mo, *«ktfNb, V<D*frZm\ftlfc'J>tSi< tfelttOTC*** 
trit^ftflrffotfWffibWSAPI X65^W- H&±©K3filN»Hf. 

4. Ti : 0.005-0. 02 X^ftT? ab§ If* 011183 (DAP I X65#V- HK±©»»*<B 

5. Ca : 0.0005-0.0040 XS^TSWP^CttHl ©API X65^I/-h*J^ 

6. SSfc, Ca: 0.0005-0.0040 *&£#"r*»3&©*£IB3®API X65^l/- FK-h 



WO 03/006699 



PCT/JP02/07102 



19 

7. £ £> JttJKT, Cu : 0. 5 XEJTF\ Ni : 0. 5 iSSTF, Cr : 0. 5 6 

mtnrc'j>ts:< £%m<D7tm*^~f%m$.<Dmmio®i X65^i/-m±© 

8. $ e> Cu : 0. 5 X^f* Ni : 0. 5 «KT> Cr : 0. 5 ^T©^^ S> 

a«nfc^< £fei«©5n*&£#i-*ifc&©i&ffl3©APi X65^v- hk±o 

9. HMKTSUfcCM^Mo, Ti, Nb, V , W©-&tt*©J*R = 
(C/12)/[ (Mo/96) + (Ti/48) + (Nb/93) + (V/51) + (W/184)] #0.5-3.0T»S 
ff$©$£ffll©API X65^-m±©S3ft&fPM?. 

10. R#%5-3.0^&Sfjf:£©i£II3©API X65^l/- F^lO^^lf, 

11. R#%7-2.0T$>3«;fc©fSffl9©API X65^U-HK±OJS3SSi««. 

12. R#0.7-2.0T*Sf*:£©f£H10©API X65^-m±©i«3*ftfPH?. 

13. «P*©ttB81K:E*0*^liJ5R**Ta«l^9^*, 1000-1250 Tr©«HK: 

WE»«ISnfc»**, 550-700 < C©*&ffl-e#]R5Ig£:, 

14. H*©|fiH3lC|B«©J«^lftJ**#T*jP!^7^S, 1000-1250 T;©fGB£ 
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mmmm^, i x:/si^±(D^m&mx^mir^xmt, 

mVtifeM1snt£Mfc*, 550-700 XXDffi®T*m%L5Xmt, 

15. «i*o«BBiK:SB*oj«5j'ai«sW'r*«ix5^*. 1000-1250 ■cattac" 

MIBftlfl3ftfc*i1Rfc, 0.1 *C/s^TO?&Sli$ST?^<i:t>550 XZ&Htit 

m-tzxnt. 

16. »*CD«H3K:ia«0J«»llftfiJ5**"r**^9yft, 1000-1250 *CO*gfflK: 
m&MWL*, 2 t:/s^±©^^T600-700 "CO^IS^T^-r^Xgt, 

twiB?fr^i$nfc«P!«*» o.i x:/s&>T<Di$mmmT"j>i3i< t*>m v&rnt 
m-fzxmt. 

n. »#o«Hicaa*oj«»ari£*5(rrs«i^7y&, 1000-1250 icottHK: 

^*^7^SAr3*IBjftK±©tt±MaETS»MJBEiSb, MUtTZXMt, 
2 t/sK±©fc»aBn?550-700 'COteBaST^TSXSi:, 
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18. «|#©|fiBB3fc:C«©|«^|ftj«ft*r*«!^7!/&, 1000-1250 TC©l6Hfc 

mmmu** 2 r/sK±o?H?iaAT55o-7oo roieHSiTfftafl-rsisfc, 

f»B«HW*tlfcil«ft, ^M^tJP^LT55O-7O0 t;©S&fflT3 min.& 
WT5API X65^-KRJb©S&3&^flf©8li£#ffi. 

19. 550-700 -CCD^HT3 min. &±&&-r£Mg£, JBEEMS^TO^Mt 
^-^<>±^2^±it^JC|g«$nfe^^gfitJ;DfT'5»^©fSHl7 

©API X65dfl/-HK±©K!ft*lil*Oltia*Ss. 

20. 550-700 "C©$SfflT- 3 min.EUiftjrrsfflS**- JEMM:feJ:TO«#r 
tm-y^ y±.\z 2 ^±®?>JK:KBSnfcBI#lnS»SIBt«kDfT 5»;£©$SB 
18 © API X65 ^l/- FK±®Kl§flMMf©aiSDfrft. 
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